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Life Style and Nutrition Related to Eating Habits May Cause Physical Symptoms
of Fatigue among Adolescents
—Towards the Positive Nutrition Education Based on Conditions of Junior and
Senior High School Students or College Students—

Hiromi HIRATA*!, Yuka MATSUBARA*2 Mina SATO*3,
Nana OTANTI*4, Eri GOTO*5 Noriko SATO*6,
Narumi SINOHARA*7, Mayu IKEDA (SUGAI) *8

The purpose of this study was to define the connections between life style and nutrition; mainly
involving eating habits, such as eating breakfast and dinner, which may cause physical symptoms of
fatigue among adolescents. A questionnaire survey was conducted with a total of 681 participants who
were junior and senior high school students and college students. The result of analysis of variance,
tukey, and Mann-Whitney, comparing the group who ate breakfast every day with the group who
did not, only junior high students recorded any significant differences in the items; “feeling listless”,
“getting tired easily”, “having a headache”, and “cannot sleep at night”. The group of junior high
school students who felt tired had in comparison to the other groups, lower levels of vitamin Bi and
iron, but also significantly higher cholesterol (p<(0.05). The group of high school students who felt
tired had in comparison to the other groups, had lower levels of protein and vitamin Bi2, but also
significantly higher carbohydrate (p<(0.05). The group of college students who felt tired had in
comparison to the other groups, lower @ and [ carotene and n-6 polyunsaturated fatty acids/n-3
polyunsaturated fatty acids, but it was recognized that college students also consume excessive amounts
of salt (p<{0.05). On the other hand, the connection between the symptoms and eating breakfast/
dinner, junior high school students who ate breakfast regularly did not have symptoms such as fatigue
and insomnia. There were no significant difference between the physical symptoms of fatigue and
eating dinner among junior and senior high school students or college students (n.s.). These findings

confirmed there’s in the previous.
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Table 1. Age, Stature, Weight, BMI.
. . Age | Stature | Weight | BMI
Junior high school students (years) | (cm) (ko) |(Kg/m?)
Uw M 12.51 | 153.99 40.13 16.58
N=65 SD 0.50 8.11 5.61 2.34
1 AW M 12.71 | 161.78 52.06 19.82
mate N=36 SD 046 | 9.20| 6.90| 1.05
oW M 12.25 | 156.63 62.90 | 25.60
N=6 SD 0.50 6.53 4.88 0.24
Uw M 12.50 | 151.69 38.83 16.81
N=50 SD 0.51 5.53 4.00 0.93
f 1 AW M 12.80 | 154.56 48.48 20.28
cmale  N=58 SD 048 | 551 | 466| 139
oW M 13.50 | 155.05 | 61.90 | 25.73
N=4 SD 0.71 0.64 1.70 0.65
. . Age | Stature | Weight | BMI
Senior high school students (years) | (cm) (ke) |(Kg/m?)
Uw M 15.14 | 168.43 50.33 17.60
N=21 SD 0.36 6.20 4.67 0.63
male AW M 15.32 | 168.98 | 60.43 21.07
N=78 SD 0.50 6.27 6.50 1.51
ow M 15.60 | 172.20 82.60 27.88
N=5 SD 0.55 3.03 9.40 3.15
Uw M 15.10 | 159.61 44.13 17.33
N=20 SD 0.31 6.47 3.40 0.97
fermale AW M 15.32 | 156.98 51.72 20.98
N=93 SD 0.47 5.06 4.49 1.32
ow M 15.00 | 154.67 65.67 27.40
N=3 SD 0.00 7.57 6.03 1.21
Age | Stature | Weight | BMI
College students (years) | (cm) (ke) |(Kg/m?)
Uw M 20.33 | 170.50 59.00 16.92
N=6 SD 1.37 8.57 14.52 1.21
1 AW M 20.90 | 170.74 61.80 21.41
mate N=59 SD 1.60| 6.33| 7.15| 174
oW M 21.75 | 177.88 82.50 28.14
N=8 SD 3.06 6.31 10.41 1.79
Uw M 20.06 | 158.94 | 47.22 17.40
N=18 SD 1.66 5.12 5.04 0.99
f 1 AW M 19.71 | 158.73 51.31 20.92
emale  N=52 SD 1.19| 543| 6.75| 155
oW M 0.00 0.00 0.00 0.00
N=0 SD 0.00 0.00 0.00 0.00

Using of underweight (UW:<(18.5kg/m?), averagemnormal range

(AW: 18.5-25.0kg/m?), and overweight (OW: 25.0kg/m?<()
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Table 2. The medians and standard deviations of eating breakfast per week and ANOVA

among feeling of fatigue.

Junior high school students N M SD F
0 8 3.38 1.19 ok
feeling listless 1 20 2.86 1.24 il**
2 191 2.13 1.13
0 8 3.50 1.69 :l*
getting easily tired 1 20 3.29 1.31
2 191 2.63 1.24
0 8 2.63 1.41
having headache 1 20 2.33 1.11 *
2 191 1.75 1.06
0 8 3.38 1.60
cannot wake up in the morning 1 20 3.00 1.38 n.s.
2 191 2.75 1.34
0 8 3.38 1.41
k3k
cannot sleep at night 1 20 2.33 1.28 — sk
2 191 1.96 1.24
Senior high school students N M SD F
0 3 2.00 0.00
feeling listless 1 11 3.39 1.13 n.s.
2 206 2.92 1.20
0 3 2.33 0.58
getting easily tired 1 11 3.57 1.17 n.s.
2 206 3.20 1.10
0 3 2.00 1.00
having headache 1 11 2.71 1.30 n.s.
2 206 2.36 1.20
0 3 4.00 0.00
cannot wake up in the morning 1 11 3.79 1.20 n.s.
2 206 3.40 1.23
0 3 2.33 1.15
cannot sleep at night 1 11 2.25 1.14 n.s.
2 206 2.14 1.21
College students N M SD F
0 26 2.73 1.58
feeling listless 1 61 2.64 1.43 n.s.
2 56 2.48 1.26
0 26 2.31 1.66
getting easily tired 1 61 2.50 1.41 n.s.
2 56 2.39 1.31
0 26 2.50 1.79
having headache 1 61 2.14 1.28 n.s.
2 56 2.58 1.54
0 26 3.83 1.43
cannot wake up in the morning 1 61 3.63 1.19 n.s.
2 56 2.78 1.03
0 26 2.61 1.15
cannot sleep at night 1 61 2.36 1.10 n.s.
2 56 2.13 1.31

*p<0.05  **p<0.01

ANOVA and Tukey-Kramers signed ranks test among 3 groups of eating breakfast.
0 : I do not eat breakfast more than twice for one week.

1:1 do not eat breakfast once for one week.
2 : 1 am eating breakfast every day.
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HEA B ERE LD, $iARKRE 2 B EHDOIES AL, BT
[ TCIdES) LEZEL TV (F (2,219 =497, p<0.05),
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33

Table 3. The medians (standard deviations) of estimated energy, nutrients and fatty acids intake
between fatigue symptom group and no group (Junior high school students).

) Mean (SD) Mean (SD)
Energy and nutrients - - P
no fatigue symptom fatigue symptom
energy (kcal) 1,883 (476) 2,139 (968)
protein (g) 66.9 (22.8) 72.6 (36.4)
fat (g) 65.6 (21.0) 76.3 (43.9)
carbohydrate (g) 283.2 (116.8) 248.7 (60.8)
calcium (mg) 620 (228) 729 (479)
phosphorus (mg) 1,019 (3,359) 1,086 (6,069)
iron (mg) 9.9 (5.3) 7.2 (2.7) *
kalium (mg) 2,209 (812) 2,599 (1,785)
retinol equivalents (/tg) 589 (193) 775 (513)
« -carotene (/tg) 598 (299) 774 (656)
B -carotene (ftg) 3,571 (1,755) 4610 (3,875)
vitamin B1 (mg) 1.93 (0.30) 1.18 (0.67) *
vitamin B2 (mg) 1.14 (0.36) 1.36 (0.78)
niacin (mg) 13.5 (6.3) 14.4 (9.0)
vitamin C (mg) 80 (34) 115 (102)
vitamin D (u¢g) 6.2 (4.1) 6.2 (4.7)
« -tocopherol (mg) 6.2 (2.2) 7.7 (4.7)
sodium (mg) 3,635 (1,536) 4,373 (2,735)
sodium chloride equivalent (g) 9.3 (3.9 11.3 (7.1)
cholestero (mg) 299 (127) 383 (232) *
dietary fibre (g) 11.3 (4.3) 14.3 (9.2)
vitamin K (tg) 193 (93) 235 (167)
vitamin B6 (mg) 1.99 (0.39) 1.12 (0.71)
vitamin B12 (ug) 6.3 (3.8) 6.2 (4.5)
folate (utg) 243 (99) 301 (205)
pantothenic acid (mg) 5.50 (1.56) 6.04 (3.34)
magnesium (mg) 228 (88) 258 (155)
zinc (mg) 8.1 (2.4) 8.4 (4.1)
copper (mg) 1.02 (0.33) 1.12 (0.53)
manganese (mg) 2.35 (0.70) 2.64 (1.15)
total fatty acids (g) 56.5 (18.6) 62.2 (36.7)
saturated fatty acids (g) 21.7 (7.4) 22.9 (14.3)
monounsaturated fatty acids (g) 22.4 (7.5) 24.7 (14.4)
polyunsaturated fatty acids (g) 12.3 (5.0) 14.5 (8.4)
n-3 polyunsaturated fatty acids (g) 2.2 (1.0) 24 (1.4)
n-6 polyunsaturated fatty acids (g) 10.1 (4.0) 12.0 (7.0)
n-6 polyunsaturated fatts./ acids/n-3 484 (1.03) 5.64 (2.69)
polyunsaturated fatty acids
* p<0.05

Mann-Whitney signed ranks test between fatigue symptom group and others.
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Table 4. The medians (standard deviations) of estimated energy, nutrients and fatty acids intake
between fatigue symptom group and no group (Senior high school students).

) Mean (SD) Mean (SD)
Energy and nutrients - - P
no fatigue symptom fatigue symptom
energy (kcal) 2,062 (668) 2,087 (676) *
protein (g) 79.3 (38.0) 75.3 (26.0) *
fat (g) 77.3 (34.6) 74.3 (27.1)
carbohydrate (g) 254.2 (64.2) 270.5 (100.6) *
calcium (mg) 642 (290) 645 (315)
phosphorus (mg) 1,166 (502) 1,121 (411)
iron (mg) 8.3 (4.6) 7.9 (3.1)
kalium (mg) 2,568 (1,207) 2,369 (890)
retinol equivalents (/tg) 660 (303) 616 (265)
« -carotene (/tg) 660 (352) 573 (333)
B -carotene (ftg) 3,945 (2,093) 3,426 (1,953)
vitamin B1 (mg) 1.13 (0.59) 1.07 (0.44)
vitamin B2 (mg) 1.26 (0.53) 1.25 (0.49)
niacin (mg) 18.1 (10.8) 16.2 (7.1)
vitamin C (mg) 96 (57) 86 (46)
vitamin D (u¢g) 7.8 (6.3) 6.6 (4.0)
« -tocopherol (mg) 6.9 (3.2) 6.3 (2.1)
sodium (mg) 3,615 (1,651) 3,519 (1,458)
sodium chloride equivalent (g) 9.2 (4.2) 9.0 (8.7)
cholestero (mg) 360 (189) 347 (134)
dietary fibre (g) 124 (5.7) 11.6 (4.2
vitamin K (/1) 222 (127) 194 (92)
vitamin B6 (mg) 1.24 (0.69) 1.11 (0.43)
vitamin B12 (ug) 8.0 (6.2) 6.8 (3.7) ES
folate (utg) 273 (137) 246 (97)
pantothenic acid (mg) 6.22 (2.39) 6.02 (2.16)
magnesium (mg) 262 (124) 247 (90)
zinc (mg) 9.6 (4.0) 9.2 (3.2)
copper (mg) 1.17 (0.47) 1.13 (0.36)
manganese (mg) 2.56 (0.89) 2.55 (0.87)
total fatty acids (g) 67.3 (29.0) 64.0 (23.7)
saturated fatty acids (g) 25.6 (9.9) 25.1 (10.4)
monounsaturated fatty acids (g) 27.6 (12.6) 25.9 (9.9
polyunsaturated fatty acids (g) 14.0 (7.2) 12.9 (4.5)
n-3 polyunsaturated fatty acids (g) 2.5 (1.6) 2.2 (0.9)
n-6 polyunsaturated fatty acids (g) 11.4 (5.7) 10.7 (3.7)
n-6 polyunsaturated fatts./ acids/n-3 482 (1.18) 497 (1.07)
polyunsaturated fatty acids
* 5<0.05

Mann-Whitney signed ranks test between fatigue symptom and others.
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Table 5. The medians (standard deviations) of estimated energy, nutrients and fatty acids intake
between fatigue symptom group and no group (College students).

) Mean (SD) Mean (SD)
Energy and nutrients - - P
no fatigue symptom fatigue symptom
energy (kcal) 1,974 (964) 1,979 (674)
protein (g) 62.5 (30.2) 64.9 (26.4)
fat (g) 73.5 (41.9) 73.8 (27.0)
carbohydrate (g) 249.6 (124.9) 250.5 (92.7)
calcium (mg) 505 (326) 533 (209)
phosphorus (mg) 916 (466) 949 (342)
iron (mg) 6.3 (3.4) 6.4 (3.1)
kalium (mg) 2,085 (1,213) 2,086 (886)
retinol equivalents (/tg) 465 (268) 413 (165)
« -carotene (/tg) 368 (289) 272 (196) %
B -carotene (ftg) 2,211 (1,707) 1,664 (1,166) %
vitamin B1 (mg) 0.95 (0.53) 0.92 (0.41)
vitamin B2 (mg) 1.10 (0.63) 1.10 (0.36)
niacin (mg) 16.0 (9.6) 16.4 (8.9)
vitamin C (mg) 57 (85) 55 (30)
vitamin D (ug) 3.83 (2.48) 5.47 (4.93)
« -tocopherol (mg) 6.2 (3.3) 6.3 (2.7)
sodium (mg) 2,493 (951) 3,282 (1,391) *
sodium chloride equivalent (g) 6.4 (2.5) 8.4 (3.6) *
cholestero (mg) 317 (187) 306 (99)
dietary fibre (g) 9.58 (4.63) 8.96 (3.89)
vitamin K (/1) 140 (82) 127 (66)
vitamin B6 (mg) 0.86 (0.43) 0.87 (0.47)
vitamin B12 (ug) 44 (2.6) 5.8 (4.6)
folate (utg) 189 (98) 174 (76)
pantothenic acid (mg) 5.16 (2.65) 5.08 (1.66)
magnesium (mg) 211 (115) 216 (96)
zinc (mg) 7.4 (3.5) 7.3 (2.9)
copper (mg) 0.82 (0.36) 0.81 (0.34)
manganese (mg) 1.95 (0.82) 1.92 (0.75)
total fatty acids (g) 63.8 (363.0) 63.5 (22.9)
saturated fatty acids (g) 23.8 (14.6) 23.0 (7.5)
monounsaturated fatty acids (g) 27.0 (15.4) 26.7 (10.1)
polyunsaturated fatty acids (g) 12.8 (6.7) 13.7 (6.1)
n-3 polyunsaturated fatty acids (g) 1.9 (1.0) 2.3 (1.2)
n-6 polyunsaturated fatty acids (g) 10.9 (5.8) 11.4 (5.0
n-6 polyunsaturated fatts./ acids/n-3 5.65 (1.11) 5.0 (0.77) *
polyunsaturated fatty acids
* $<0.05

Mann-Whitney signed ranks test between fatigue symptom and others.

L 27 0—=)VOENEEITEN T2 (e p<0.05),
Table 4 XV, &RAEDHT BT, P77 RE X
D, ZAELE, EY I B i3AEICEKVWN, T3V
F—, RPN EZICEN D2 (FRTh p<0.05),
Table 5 K0, RFZEDHEHFEHREIL, HHEAREREI
0, HOF>PERIELS, TR DA (BIEHYE) 13
BREICEN T2 (NN p<0.05), F£/z, n-6 KA
AEAFINRIATE & n-3 R ASBLFI NG I O BEARE F LI
4 1 FRETH DN, AfaDiEsy B8R &% o7 I 5 w5
DX, ZOMERIZH TIEESRNEWND T EDHE
Nz (p<0.05),

Z

MAMDSTE B0 ENT W TEEDYE Y TRIRNR VN 78
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B OERY ZLZWNCEETH D00 Ml ne
EEAD, LU, Ekd, R¥EEI, BERENRS
NN DB ERTHD, E0DIF, REETIE,
BIZEXSEMN, 1H1EOAOERE (Bi, Y¥EIZES
BV SR AR E L TWB BT 1 4, T
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T BRI Nz, 51T, 20X DB —AITEE
U 7 Mst BB E T H 5,
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